Genetic control of global gene expression levels in the intestinal mucosa: a human twin study.
Phenotypic variation between individuals, such as different mRNA expression levels, is influenced by genetic and nongenetic factors. Although several studies have addressed the interplay between genotypes and expression profiles in various model organisms in the recent years, the detailed and relative contributions of genetic and nongenetic factors in regulating plasticity of gene expression in barrier organs (e.g., skin, gut), which are exposed to continuous environmental challenge, are still poorly understood. Here we systematically monitored the level of genetic control over genomewide mRNA expression profiles in the healthy intestinal mucosa of 10 monozygotic and 10 dizygotic human twin pairs with microarray analyses. Our results, which are supported by real-time PCR and analysis of molecular phylogenetic conservation, indicate that genes associated with energy metabolism and cell and tissue regeneration pathways are under strong genetic control. Conversely, genes associated with immune response seem to be mainly controlled by exogenous factors. Further insights into the relative extent of genetic and nongenetic determinants of transcriptomal profiles and their influence on physiological and pathophysiological mechanisms are crucial to understanding the key role played by gene-environment interactions in health and disease.